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(54) SWITCHING POWER SUPPLY CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve power 
conversion efficiency of a switching power supply circuit 
and to reduce the dimensions and weight of the circuit. 
SOLUTION: In a composite resonance switching 
converter comprising a voltage resonance converter 
provided on its primary side and a parallel resonance 
circuit or a series resonance circuit provided on its 
secondary side, an active clamp circuit is provided on its 
primary side in order to clamp a parallel resonance 
voltage pulse generated between terminals of a primary 
side parallel resonance capacitor to suppress the level 
of the pulse. With this constitution, components with low 
dielectric strengths can be employed as respective 
components such as switching devices, the primary side 
parallel resonance capacitor, etc., which are provided in 
a power supply circuit. 
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&<Dffl®&l7 J j ZilzZtiX^Z. ;:©SJIHJT0N (#3 
ft) OoiaSJffliti. M*I#1S3 VfVfrC r ©WiSlcW 
t.n-5M5»mtSSJEE V 1 co f - ^ {Itc*-^^T?f -7 «fc -5 
IzZtlZ. croJ;o^5IJg[iIg&4 1 coftfFlcfc*). 

[0 0 10] ffl&3>'<—9 h7>XP I T(±. X-Ty 

y/<—9 h 7 vxP I Tl±x HI 1 KCTjVrj:-? 
tc> mtf7i7-< Mtft;:J:-5EM3TCR K CR2 
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(ct, -<Xffl)i»8Sdl^«mEOt±SiJ»lHlK 1 (cfcfLTfc 

i*8Ktb*«EEO«rS«E»J»©fcft<o««b«Et LT 
[ 0 0 4 5 ] 0 1 7 l±. ±IB0 1 5 &t>*0 1 6 [ZTjkLtz 

mzm&nmft&Tji-tmm'etoz. zzxt, mi i 

( a ) ( b ) ( c ) l±> -tn-FnXiBA^WIVAC- 1 
0 0 VT\ «Afi?Bf«;>jP omax= 2 0 0 WfftWtlrt'FS: 
7 (d) (e) ( f ) t±> *ti?ti%MAJ3 
®EEVAC= 1 0 0 VT% g/Jvfi*5«2jP omin= 0 W,!: 
£ ti&U$iMtef<oW)1ftZjr, LX \,^%. 

10 0 4 6] X-< 7f vrifQlOX-C -y f-VTWF 

yj^SJEVltLTtf. 01 7 (a) (d) l^-r<fc 
&SmatZtlX\,*%Z.bT* > X-f yT-vrjCTQltf 
[0047] CCT-t, 017 (a) &tf0 17(d) 

icft r x v =9- > rasas f s am < a * «t ■) 

Q 1 > t ft -5 831$ TON (C O ^X^m&f 1Z.LX-K 

-< v*>y®WL8.f s -y*>ymm z^gtt* 

<t^KLfl>-5. 01 5^U-'01 6 tibial 

«ia^"Ct, ±IB3£*J#««lIVl©U'<;U±ffc 
^f«i* #M < ft -5 © (C L tz# o T 3£?'J#ll®fiE V 1 #± 
#-t-5ffift£W-f£. iC-eit ftAfilt^JP omax 

= 20 owB#tct±5 8 o vp two^ m^nnntiP o 

min=0WB#{CH 3 8 0 Vp i<^Tl^. 
[0 0 4 8] X^7f>/*?Q10FU-f V3Z. 

t±3 u ? ? (ccsn-s x -< y ^ > r&jjn-za i qh±> 0 1 

7 (b) (e) CljjVtJ^KLT, JHIBTOFF. TON CO 
94 \ 'srizfflmLtzTTLX^ 5fc©0 l 3 (b) (e) 

FtciiO W^TON(ct>^T0^-r-5^ic«i: 
-?xWiti& &©t-&.5>o -5-LTi©1Hi5gtc*-p-rt. x 
•Y-y^vrtB^SSSEIQltl. fiffiH^P o#M<ft<5>© 
KISL;t1< ft£flftS]£WLT*}CU C©t§^Kl±. m 
^M^MtlP omax= 2 0 0WB$l;:(±3. 6Ai:ftO, 
S'hfiffiS^P omin= 0WB$(c(±, 0. 3Atft-5„ 
[0 0 4 9] ifc, — *flH©ftfP(l, 0 13 (c) 
(f ) »-<X#j^N2oMSSSBEVli LT^^n*. C 
©0(c«kn{f, fAiii^P omax= 2 0 OWBfK 
l±, WiaD0N^F(ct>^-r-<XffliJi»8SdJ/^ffiBEEOo>U^ 
? 7 >7'$ ftfc^i£K©/-oi<xa<»s>tt, ft/hft 

^#P omin= 0 WB$(C(±. — iMMroX-T nfV/H 
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ttJ^«lJE E 0© U ^ ? 7 v 7' £ titzWZ tt£t> 0 
[0 0 5 0] 01 8(i, 01 5&t>'0 1 6lC;pL/i«3I 
BJSCIttttlT, f^ififl^P omax= 2 0 0 WB$ 
(cfctt-S. ^ggA^SJEVACt^-r^X'T 'yf>» 
ftf s. X^-y^>rjlWl^©WMT0FFiWraT0N, 

Rum^^sms. v 1 <Dmm&<& ^lt^^. 

[0 0 5 1 ] X-f-yfV rjSSSS f st LTIi, SEgitA 
^J«/IVAC=9 0 V~l 4 OVOMJIlKSLTf s 

io = 1 1 o khz- 1 6 o KHzm8i<omm-egL<t-?z>z 
u^;i-^s< ft^cotcjcurx-i' yf->riajsas*±# 

[0 0 5 2] £fc> CCO0lCj;^Tt. lX'f y^vr 

mmmzisiizmmTow trnmrmiz^x <,±^ mz. 

HSMim—t £n-5i&#T-l±, MBMTOFFttX'f -y^ 
20 > 7m$L%L f s (£*f LT-£T\ JtBRSTON^X^ -y ^ > 

[0 0 5 3] iSfflXaWBVACo«fttJCi;r«<b-r* 

J:d(C XeSA^mUVAC' 8 0 - 1 0 0 Vg«©li 
T-H. &3fi.\tim£V KZim< ftSOWCL'T, 6 0 0 

VAC= 1 0 0 V«±©|gfflT-{i±#LT^<<iS|Sii:ft 
30 -5. 

[0 0 5 4] 

I56W*«PfcLJ:-5i:-*-*PUH 09. 01 

0,015,01 6 iz9jkLtzmm®&-ea, fro^o* 

WBEttrtt, ±120 1 0 (a) (b) R 

on i izt,fnistiz>£iiz^ ft&mmmfzvKDe- 

40 ©ttll-C, giJ^tf 1 0 0 V*coiSffl5J85m^AC b. LX 
coXgJtA/^mJEVACcoU^U^M 4 0Vl:Sf±#Ufc 
t^n^Jt^lcli. M?iJ*tSSffiVH±«AT-7 0 0 V 

pic*T-±#-r^„ 

[0 0 5 5] cofcftc, M5>J*S«EEVl*<9J!lP*n 

ot>rii. ffiffl^SSWBAC 1 o ov*t»jc-r**& 
lc(±8 0 0 VcoftJEffi^JS^L. S/c, ffifflgftWRA 
C 2 0 0 V*lc^)S-r.|)it-&(c:ii 1 2 0 0 Vcoilfi/±S$r 

50 aVfVtC r&tfX'f >y > ^*?Q1 1 LXltmz 
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[0 0 5 61 X-f»;f/riftLtti, CM 

5fflHE**ft t -T * li if* 0>4#ttl±{£T-f 6 t ^ 9 

mtfMOS-FET-?&fttf*>«fit 
& 0 . I G B T itSmf- b'U **-7 h 7 V v 

x?) tf*ntffiSifosEt *->a-7i*©7— iidtaa* 

Z(Otztb^ ±&(D£ilzLXX4 v=f->7&=FQ\\Z-o 
^X-m®JZ<F>b(D*W£.-f&Z.tX^ X^ -y^VTWF 

tic 

[0 0 5 7] Zh\z^ a^ftMBi^St^J: 1 )— JkflJiiatB 
IW* h <,> -5 Hfif #fg£ U tz t » fcti, X -f -y 5=- > rj^ 
-f.yf v TTSiSS&AMa < -Stti&T-Ci. HI 0 djjs Lfc 

<K*»HMT0N*<ft < o „ ft-? -chaw:** -v * >rm 

^Ql^M^J^av^V^CrK^j&v&OJE (VI) 
nffi. ( I Ql. I c r) ffll/^±#t«utC44. 

[0 0 5 8] 

£ * «5> £ ^ -f -v f- > 7*«3§![b18& <k L TJJl 

xm&Ltstizxj vf-sr^mt* cox-f^fvy^ 

& n& <fc ? L- rfii A £ ft & — tfcfflUM^JsH^S 3Vfv* 
— = '&.m£lz-2^xm£-&£Zti*l% 
WomttWHOm Z>ti* & o y ywgsESft, - 

mm izm h n « if ex -y -y > y*?a© *— 
3 w<- vxfflziXiicspf Lx-<kM&m=> > 

t* v -9- «: SStt-f * i t T-ffM -<XffliJ#tglaIg& i . 

^3 h 7 e>n*x#«E 
rif ox^ 7f vy'nts^fwt^ t*i^ i 

xf -y > jrffl)Hrt(i*ilt**7MBM«:-ffii: Ltt > 
WPelSr s&Lmgrt% <fc 0 K LT, ±$Z/ -i > X -f -y V 
y^$r X -f -y f - v r^fft-t -5 £ t T% SWEIfiWSrfT 
•9 <fc 9 fc $ n « X -f -y ^ > ^»#a i: ?r<ix. ^. t fflf 
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*7mmzmi;x^2tznzfft%.e>*>/*7Wfflz% 

9 7 v-r-r * «fc 0 

[ 0 0 5 9] ±IH«)5Kt-J:ntf> -^tJlctJ^Tli^ffi 

10 fcflfciU -ikffl«t-t±. -?X#^Rr>-}^ffl'J*S3>7*> 
■7 1 J: 0 ?fM $ *l -5 — i^fflWtglHlK i: **flt* & tlfc, 
^*Dt0-5«^*tS?gX >f -y ^ > 73 ^ 

(D 1 X-T v^>^fflWrtK*J»**5*-7MBIHI«:— Si: LT 
^- >«JIBJfcoj£-f * j; o LTX-T -y ^ > mSSSSr °I 
a$"J^i-^-s> £ i: -etT -9J;-9^^n^. *u -c— tfcflSKij 
int(±. p'-r vfflrox-r •y^>7'^ro^7B^F^^-r 
-i>3fe?|J*^gSJI^r 7 7 y-f-tztzibcoT 9 7 -7*7 7 v 

20 sp«ij-r-5«fc ; 3(-sn-5. 

[0 0 6 0] 

mw<onm<omm m 1 «^ 1 ©nsfe©^ 

tt^^SJga w<-7 t L-CWflMttfit^ri^. tt 
*J, i©Htcfc^Til9 , 010.015. HI16i|5| 

com 1 u^-rwaputtfca^^iB^x-f ff>f3^ 

30 -9tLX<Dmf&&&>0, ffiot;ffi^t:t,5fei:01 

1 (c^U/i«ig©ifeiS=> W<-7 h7>XP I T5r«x. 
T^-5tcDi:$n§o ZtUzi^Xlt^ '&>&.-? Zfeco-m. 

[oo6i]0i li^-raaiiBig&ro— jxflno^flt^t 

l&ffi*., S*ftCtlJ'>y'AXV KTjxCt LTCDX-C 
■y > 7'«)f'F i SrflSia)S(c J: 0 fT o «JE*SJ^3 w«- 7 

40 D±V 1 $r 7 7 yf1-Z>tzibo>T 7 7 7 7 7 >7"Hlg& 

2 o -hmz-hnz. zcdt 9 7- * rr? yyv'®®, 2 oiz 

l±. ?iftbX'r-y^>7*^Q2^<«^f>n^.o *l-c. 
±ie^ -f >X-f y > 7*^QlSt>*^ft!jX-l' y > 7* 
^Q2<D-^n-en^^l>TXW •y i ? : ->7'|Ei!j-r-5.f=*t) 

HI?Q2Kl±. *CMOS-FBT*«iSn*. 
[0 0 6 2] £C0*&g\ T77-f-/7 7>7*IlS&2 0 
tt. fflBbX^ y^V7'^Q2. 7 7V^3>7*V-7CC 
50 L, 9*7>-79"4 *--KDD2***TJBJ«3n«. fflSt) 
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ittX Y 7 f > ^Q2^) K UY >ii 7 7 >7' 

nvT'v-tf-ccLo— ^JS^jg^n-c. -eoftwrca 
t&&mi$t<Dmm&iztiLxmmt!n% 0 mm* 

4 v * > trm? Q2<D 7 - X tt— ifc#«N 1 <0#»fe 0 SSS 
479 s 7>7®l&2 0 iLTtt. ±E*ttfrx>r 

S:«I»3W^? h?>XP I TO— &*»N1U:J*L 
Sr*"J:?U^ SSX^7f->/i?Q2^M0S-FE 

[0 0 6 3] *HSfecOffM<hLTC7)X^'y^>riEi6a5 

1 0(4. Barf**?^ ^tgma&i u *i K7^y 

EJg&l 2. U^H/7 h@Kl 3. gf 2 K7>f 7*0{& 1 

[0 0 6 4 ] %£glR 1 1 14. «-&»J»*SCtcJ:*S* 
E«W*ff fen £ i^CLr^-fvx-f-yfv rm? Q 

n^ 0 C:o|£ig[§]£§ 1 1 (4. 7* b£7"7 4 0 £/TLT 

A**n*-*ffliai*«jiEoi«>u^;M^»-^^ra« 
^^-c4. x>r v*>rmwiizi3tt**>ntot*7K 

ttSWBItt— *>ttt*fflM*<pr«sn*J:-9tc 

i:©J:-5tcLr*«sn^5lS««aS«#«r. SI h'7 
-f/HHH 3MU^'>7 MUttl 3(C^LTtti^-r 

[0 0 6 5] ^1 K^* 7B»I 2T(i, ±K3SJSiai& 
1 1 ^&m»*nte5BS«^S:*EE«#^«»LT. M 

-tztztboKj vr>7mtt<nm£f&L^ m>*4 
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[0 0 6 6] £/c. 'y^vr^FQlttStt 
X>T y^>^?Q2i:T^4. '&&~t%> &n\Z LT[5l— 

;&\ l^^'y^>^Wp*9(Ci3(J-^^V/^7^-r^> 

IB56«lHltt-eti, mi K7^7'@«&1 zcni^tsas 
(S^^t4. «*tfffiffi# 1 8 OS > 7 h SnfcSlffi^ 
£L"<;b:>7 htUg&l 3ldtfLT£h#-j-*. ^co^ff 

io ^<om^<o94 ^ >7i>mmxj »j*^>rm&Q2v>* 
b®&\ 3T(4. Ajjtttitzmmm^iz-z>^xmfe<Dv 

r«^^ 0 mz K^-f/HBn 4t*c4. A*sn^« 

20 £ 0 cntcj:^. Wto*4 *v*^7mTQZftm^V>* 
>/*y94 z >9*xaxm "j + yfmttVjn&n 
IzZtiZo ±E««(cJ:^*3ISfe©^tta)X>r'y 

^vrrassn o turn. l^ic^Lti^n 

[0 0 6 7] C(DB^lElg&0— »C«^*Jl^ri4> 

30 «||lN20#tttoa«Wtc*#UTt4. fiS^t- KD01 

st/¥?t=3 >^>^coi^^«**s»ieiattS:SH»-r 

tc. $S<bcOA:«)C!>ttdS«Ei: It, 7thiJ774 0 
*^LT56S@ttl MzttLXbftmisXm&ZtlZJ: 
7lzt£-?X^Z 0 itzZ&m-Stzli^ "<X#^N2tc^f 
LT^-y7'^I$tt. Z.<D-<k%1&m<D9 vV'^t- 

02SO ? ¥»3 Vf* V-9-C02*>?>S£^*SUK8fElsI§&S:g« 
40 t*ct-C> <»EO-»c«|ia8Eai^«EEE02S:»*J:'5 

[0068] m 2 commit, ±1201 ^L/cmg&o 

Tl^o 0*0. T^7"^7'^7>7 0 lPlgS2 0^iatt«i 
n/iSSE^tS^^ ^ t LTOBfF^Snri^ 
fc^$,^ 0 CO0 2(c^$n^l6fFC4. 0nc^i"HI 
t&lz-o^XAC 1 0 0 V^lc»JS-r**ffii: Ltzm^tz 
mz>tlZ>t><Dt£ti^ 122 (a) - (g) iziU ^gKA 
yt7S/±VAC= 1 0 0 V. SAft^fS^P omax= 2 0 0 
50 Wi*n-5*^-e^«-BPO|&fF*^Sn. El 2 (h) - 
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(n) tcti. £g£A#SJEVAC= 1 0 0 V. Wc'l^ffiM 
t)P omin= 2 0 W£ 3ft**#"e<Z>0 2 (a)- 

(g) trai;SMftottfF*<*sn*. 

[0 0 6 93 5fclf\ 02 (a) - (g) fc*3n*»* 
ft#S^Pomax= 2 0 0 W^omftfrbWR-f £ 

n>f>o ^ >f vx>f 7 f V /*?Ql^t > i: <t5 <): o t: 
fBIfflJ3ft*0H±^ 0 2 (b) icfxt^^-yf >7ttS*« 
8StIQl^atn*WMton2^*J^T"e*0. £0>8!IHto 10 
itflZJsi^Ttt*— K(D<h Lt«Wfibn^ 0 fti>\ 
fitSfrX-f •y^>^«?Q2(l, i©ffllHIton2^fct^tt 

[ 0 0 7 0 ] =e— KQD (jfflP*1ton2) K*5^TU\ 0 2 
(e) iz^-tm&izj:*)^ mm^>'*-? h7>XP I 

36% ifc»««3it I ll±> W<-* h7>X 

P I T^-aS»NH:fbn^ 'J-^r-vW ^ 
> X L 1 Lt ±IBX ^>yf> ^tB^«SS I Ql£ It 

y^HJiS I Ql t l"t(^ El 2 (b) ©ffi(Bton2l^-r<fc 

tf H«BW©-?»«««8S I (0 2 (e) ) izft 

::t\ x>r -v^v^ai^mssEiQi^fi^isi 

fy<< rt— KDD1MB1U ^7>7'^t-KDDl- 
— #C#S!N l^UX-f7f> ^aj**8K I Ql 

X>f •y*>^ffia«»IQl (02 (b) ) #%<01S 30 

>X>f v fV^QHt ZVS (Zero Volt Switchin 
g)RXfZ C S (Zero Current Swi tching) ICcfc 9 * — 

[0 0 7 U* LT> tfcaJWIHI t d 1 K^Tti. =e- 

8ftnriNfc«8£Cix M9J*S=> Vr'VtrC r {z^n&z. 
>fVtC r fc8Kn**SEU\ jE«t-cfc 40 

nr^iik^ * -f >^>f -y^V^J^QlttZ V s 
[0 0 7 21 JK^Tti. «|ftx>f •y^>^JR : FQ2*<* 

fto N ^nt±> 02(c) tc*i-*i»x>f -y^vr*? 

Q20>MSft«EEV2*< 0 U^;u<h ^^^T0N2^ffi^"T 50 



[0 0 7 31 Sfctf)^- K®0»flFTtt^ — ifc#*Nlfr 

Wbni)^. zti\z£*)*-V®<DW)tthLXl±^ — 
fc&t&N\lz'&ibtlT^%ni±1)\ 0 2 (h) izfr^tl 
9 =7 V7°3 vrv^CCLlOj^fflm/IVCL^DW 
B# («HMT0N2HJ*&«f) W£U^/l/fc»LTH«ffi*>L 

•fc-MzSft. ?^>-/W3EIQ2fcLTC±. 02 (d) <D 

mfflTommi&mpj&iz&^T^ fUjfafrbftmmMiz 

X(±369iJ*S3>T f V9-C r©+t^>?>^2 5{S 
m^t I Q2<h LT? ^ >7"p >7*>^CCLlidtf LTgEn 

^smft^o ^tuc^o. ^(dwp h iton2b$^^^ > 
x -y ^ > q i tc^*at^j*««a v 1 v>m # t± 
js^ttt^^^^sn. *smwi-ti02 (a) t^-r 

2 7 0 Vptci^P$iJ$nr^O«a^t± 
7>"/ftfF*«»&n*. 5fetTS«i:LTOiatt (09R 

oil o^niss) i^S3i^rt#&n^3&9J*S«Evi 

[0 0 7 4 1 ^LT, fflraT0N2(-i3C^T±iE=e- K® 
»7t^t3l^^^-K®^ LX(DW)mz&ft-t 
£ 0 iO)^— K©RB&l*tt^ 0 2 (d) IC^-r^vV^ 
a^IQ2^ft^7af«3^^IE^|p]t-Rte-r^^^ ^ >7b 
tStlZo Z<D94 ^>7Xl±, ii*X^^>/I?Q 
2t±. c:^^ v >7*m^t I Q2^ft^yj[S)^^IE*lS](-R 

ei-^^>f ^ zvsst/zc skj: o y->* 
> t ft ttir* \,u z<Dt£[zmz>n& —&®mn#M 

\s\fe(D&Mftmiz±^x^ ffiShx-c v*y7mi-Q.2\z 

IT, jE^lpJfcJfiP UTl^ < ^ 7 Wffigft I Q2*<H 2 

(d) t-^-Tcfc-y dLT^tn-So 

[0 0 7 51 iE*- K©<OttflFtt^ »B(lX>f «y^>^ 
*^FQ2*«^ — >*V-r*Ci:"C ffilWTONllzfc^TO 

HV2^3L^±^0^P^-r^>^^ ^ y7*MxWT-t 
Z>&oizi$ti^ m^Xit^ mfflt d 2\z}$tfZ>=e-Y<S 
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vxavj^i^c.ticia^T, ^©iat^^^t-'t© 
tftO, 0 2 (a) te^rf <fc-9(cLT\ 0 U^l- 

(cft^TTI$^*<k7KLT5i£T#c>T^<„ 

l/Tt- K©*«n*&s ft * * -f 5 V * - 7 

±IBUfcJ:-9(CLT^J^ 
SEEVl#it£*^#£WLT3Z*>T#*£ tt\ ZVS 

Q2# 9 - 7i"^» C £ tc «k -> X5£±-f *«JE 
l±, ±i3U/i«fc i:LTf?tti3 >t*V*C r 
£ o £ £ T% M.mz. t± ft^i:** £ ft v "» «fc -5 (c $ ft * . 

Q2«?HffiSJIV2t L,T^Sft*«t9(c, »3R3t d 2 
(*-K©i$) £JMT, 5E*fS#£WLT 0 u^/u^<E> 

*>\ iOSBttX-r ■y^->r*?Q20iWWffiV2i: LT 
ti, *BB&X>f •y^>^**7Q2*^7t$ft.i>ffiMT0FF 
2tCfc^T, #Rtf 2 4 0 Vp 

WT0FF2©B»^Bm-C**WMt d 1 K©B#) % 

«T2 4 OVp^bO U'OUca&U fl7WMf*-5 
SBKtd2 (=e-K©B#) SrlitT, M©<t9l;0 

2 4 0 Vp lzm&-t*WiMtt£Z. -t LT, J*10$ 
ti, 1 X -f -y ^ > 7^88 CT i: iz *- K ©-©©ftfPAHi 
9Jg$ft<5. 

[0 0 7 6]**:, ^fflOftflftLTtt. H2 (f) 
lc-&#;j&N2 (-iXffl!l^J*S3>7'V9-C2) coMffl 
fcf#£ft*~&#J£#mffiV o*</T^ft, 0 2 (g) ic 
-ftMrniy-i F DOlKaltft*— <XfflSSit«gS I o 
tfmHtL&. -&ffliJ£#m/£Vol±, ziiMBHKH^-fa- 
- kdoi##®lt* vt&^JwraDomcfc^T, -<X 

ffllttSStSOEEOKD L^<;UT- 9 v >7'$ ft, t7i ft *$ 
FbI D OFFfc *> i>t , ft®tt©73 ft 1- X—9b ttZlEfflSL 

±.<omwmhnz>. ttz, —iMsmsmmi o(±, m 
F^DOFFic(±o l^/ut% mfflDOMzts^xm^-tzm 
mz&*)$Ln%t><o£t£%>. 

[ 0 0 7 7] ±IE02 (a) ~ (g) t^L/i# 

»©«fF»9eti, mii*/hfi?^«*Poinin-2 0W 

ft, 0 2 (h) ~~ (n) lZ7jk-t£*>izl.xmt-f&. 
[0 0 7 8] 0Ut£02 (a) km 2 (h) cc 

— Jfc«^J^W£Vl*J±«LT#!fr*.fc-5fc:, j* -4 
V^-f9f> 1 7t?4 -SETOFF 1 l±HS 

t$ftfc±T-, 0 2 (h) teSVf-SJBWli^ 
&*XnlHT0Nl#$S< ftoTfcO, CfttCcfcoTX-C y 
* > rjUOkttB 2(a) te7S-*-**JMSf«#B* J: •? *> 
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i #±#-t * © l-t, x y ^ > ^aas*<is < 

^.jzTtcfiJffli^ft, cot#t:it t7»1li-St, 
^-vWM^^JffiJ^ft-Sit^/^UTO-S.. BP*., « 

Qiwx-f -y^V^I&fF^JffllSft-Sroic^Wa-r^J;^ 
iat, MftbX-f •y^v7#,?Q2(i, *Vttt*JHnB 
T0N2(±— S-e, *7 t <e*«BWT0PF2**pI«S ft* C 

io kx\ ^(iox-r v^v^«aak*«srsE»Jii*ft*. * 

LT, cro<£?&$£S<?©*#©TT-&, 0 2 (h) ~ 
(n) ffliJtwTTf ^ >m- K<D~©0»flFA«(f*J 
ft* d k T% -^ffliJM^'J^tgm/iV iro f - ^ 
ffl*ij$ft, ffittX'1'-y^>r^Q2<D[^JSmJI 
V2©f-^ U^;Ut^J^.lf 2 4 0 VpSJStc^T-P$iJ 
$ft*„ ^(c-<XffliJ3£y'J^ffi«JEVl{±, ft/J^^S73 
Nf(-43l->T(±, 1 2 0Vpl:iT«]SW. 
[0 0 7 9] ±|B0 2tcJ:*I&Bfl^£ > #fr£ = );9tc > 0 
1 tc^-riilSS-Cli, y^vm^QlcD* 
20 7B#{c5l^*i:$ft*^iJ*titl£EVllcJ4-r*^7 
> 7'&'i7t> ftT, ^©l/^^WJ^nsctl:^^. 
-&LT, «?iJ^tJ«7cft^f^rofcfeAC 1 0 0VIF,i: 
LTVAC= 1 4 4 VSJK^-r-tc±#Lfci: LT t, 3£?iJ 

^mmj±vut2 7 o vpigjs(cffli^e>ft*. ifc, a 

C 2 0 0 vsoifret, M^S«JEVloe-^ b 
'OWWrfzm.k LT(±, 6 0 0 V*iS(CT*ai$iJ-r*ii: 
*<o!ffilCtt*. MoT, HlCStiBtLTtt, y-f 
VffiX'C ^vrifQlKo^T, AVI 0 OV^tc 

ttfc-t%i§'£izi*4 o o wcomi±&tm^.L, a 

30 C 2 0 0 V^lc*fJE-f *ii-£-t;:t±, 8 0 0 V©SWEES«r 
5S^-Tftlf«J:t^tlCJ5£*. ^J^lf0 9. 01 

0.015.016 IC/XxLfclll&Wti^J; 0 £SSfJ£S 

Q2(C-P<^T t IHI^OW/Ep^^JM^-Tfttf J; t\ 
[0 0 8 0] Cftt^J; f), 0 1 Kifsf HJS&i: LTl±, 0 
9.010.015.01 6CSt0ttJ:nx-f7f 
> ^*T©#14*«|p|±-r *. CT^.tfX'f y ^ > 
MOS-FETi^ ft*J#-&tct±, * VtSfiWffiT-f * 
fcro-efe*. -turcft(c«fc«3«*aaftS!i*©|fi!±*<H 

40 ^ft*o 

[0 0 8 1 ] X'T •y^>m^(co^T{£WfiEffi 

$ ft * C t T*, X -f -y > ^«?CO/J^fb 1 0 £ 
ft*Ct(c^*o ^J^.tf0 9. 010.015.016 
Ic^-rHg&KtfcfflSft-SX'f -y^vrjg^li, 10 0 0 
VJ^±©iWEEffi*'!£>St ^c*3 t*>t>, ««>/t 9 ^r-v' 
©•9--fX*^it«fl<J7<Mi:^*©^LT, 0 1 IC/tHIe] 
gSlcJotj-^^X-f y^vr^Ql, Q2i:LT(±, J: 0 

*fc, M^JWSSJEVlWU^^ffllSy^ft*^ 

50 £ t, 0 1 twTrf m&T-ii, mzmm? >f>*C r 1C 
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o^T4>> 0 6St/H7©IslBS^*&«fc l 3i£i»/Ea«:S5 

#S*&B#<7>ftff^ -W^V^-yfV Q 1 1 

[0 0 8 2] 03$(Dtzitolz^ ±|E0 2 t^L 

tf&mm^ >^V*C r - 6 8 0 0 p F 
?7>-7°3>t'>^CCL=0. 2 7juF 
-*fflM^J«»3>f >*C2-0. OUF 
-&#^N1 = -&#3&N2= 4 3 T 

[ 0 0 8 3] h 3 1±. ^wn<ow> 2 (Dfm&ftmt it 

09,11110,11115,11116 tm—uftizitm—tt^r 

[ 0 0 8 4 ] 03 t^^-r«»iEi(&(±> —<km<om^t l 

rti. Sfct-Hl OXti0l 6 tc^L/cSEjvv^^-v 

[0 0 8 5] T^ J r^-r^7>yiUB&2 0AC±. £0>J§ 

tt*. ii^?iS!jX>r -y^>^ : FQ2^nb^^ti^v 
>r3>f»>*CCL*^Lr-ft««Nia)**&«>«!» 
tffitt*n*. — &#*£Nl^#te^iffiSP 

l±* «gS«ll±i^NDSr/rUT^?f=3>T'V-9-C i tf>IE 

tt. ^-X*8iE*J^taRBl-JMafl|3>5*>*CB2- 

ig»#^LB2 <Dm?mm®&frbmz&m&&mi)® 

-*hv>XPIT 0>l$aj*l*N 1 A0>*»*> 0 Hiffi^S 
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7VXP I TO— »:#*8N1^#^0^SI536^^^- 
lie J: o r®iB* nfc2»«flE* e©5E»ei6lHl 

*?Q2^^-XtC(±. >X>f •y*-V7*FQlfcl± 

ffiffitt^ffiftBSK^SS^^*^^^ 3 *** **** 
W -y ^>^?Q2<7>^-X-^ *y ^HUifci:* — 

io K#^jicgttsn*. 

[0 0 8 6] £fc. COSapHII&o^ffl'Jli. 0 1 £H 

^)±E01^^KLT$iJffli[i]l^ 1 O^aimE-h LTA* 
U ^n^0ffiJ±^$n^-^ffl'JBSKtil^mflEE02^^J 

[0 0 8 7] ^O0 3l3^^Il]^^oKj>f / F^ 
^0 4C/fNtc 0 4 (a) - (h) tcli. 3Jg£A^«JE 
VAC= 1 0 0 V. g*ft^S;0Pomax=2 0 0Wt$ 

h-s^fr-ero^ap^ftfF^sn. 0 4 (i) - (p) 
20 tci±> X^A^m/±VAC- 1 o o v. «/MM»WJP o 
min= 2 0W^Sn-5*ttWB2 (a) ~ (h) fcH 

[0 0 8 8] 5fci\ 0 4 (a) - (h) K^Sn***: 
gtfSfft^P omax= 2 0 0 W^ftflFA^^-T^o ^ 

X^gS$n^^<-X«gStIBl (X>f ■y^>$TBIMS#) 

t±04 (c) ui^+aBK^-fcoan*. -^o. jhmt 

OFF Hi 0 u^n^ ffiraTONiiifc^rH^-r-sSBgi- 

J:**afcSrJ* 4 ^y^V^^Ql^^-XtC^ 
30 tStMfc-S. ini:«tO, VX-Y-y 

QHi. U^yf>»C^T, UJHIBTONfc-C 
tvttlt/j:^ WraT0FFl^iJ^T^7tt«fi^^^X 

[0 0 8 9] Z<Dt£lZ* >f VX-Y y^V^^QlO 
3U^^Cgn^>3U^^i-Sl cpti> 0 4 (b) ^ 

in^at, naiWTOFFncfe^rno u^;^ ffl 

ftUttfzmz^ W 9^ \ -y^j>LTX^ *y^->r 

«ifi*<jS9B*n#^n^. if-. a0*j*s«EVH±^ 0 

40 4 (a) t^Sn&cfcoK. SHMTONH4 0 U^^-eSB 
MTOFFH-ib^^rH^-r^/^^xJftJBMf&n^tOt 

[0 0 9 0] fflttX^«y^>^ : FQ20-<-X 

\z\u -t©ea»sffi»iatt^e>H4 (f ) es-rtBB 

o^— X«8iEIB2*<8S$n*. ddT% 0 4 (c) h0 
4(e) tttMlsrftfrZ&il.z^ ^-X«8itIBl. I 

n^ e ttfoT. fflSjX^*y^>^?Q2t±. y^vx 
-f v^V^JR^Ql^^itt^lBlfflTOFFlPi^WITO 
50 N2^^t>T^><h^0. »l>lX^'yf >^*«^ 
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fSSJT0FF2l£ I NT * 7 t * * «fe 9 (C X -f -y f- > 7" £fir 

•y ^ v m^Q2t±»a»3f3St 'ic* r-e* >/ 

t7»fF*fil. C©»ffti, 0>Utf04 (d) ©fflfB& 
XI- •y^V7'3fi?Q2©MiiSmjEV2, StffiftbX^ -y =f- 
> 7*ffi^ Q2© 3 U ? ? I Q2©«agK J;oTt,T$ 

^Pb1T0FF2(c33^-C0 WKT0N2(c33l>TEI 

3^ 9Wfc I Q2t±. |RPb^T0FF21± 0 WWT 10 

N 1 ^©flcBSSS^SSI-U i&l> T 7 7 > 7" 3 > f* V if C C 

-y ^KSKn^sag^^n-s. 

[0 0 9 1 ] fit, ±iH»«fc-9»cLr1ffia&X'f y^> 

T'jfcfcwa*** y > rmft&ft nctx^ &\m 2 

(ton2. tdl, tonl, t d 2 ) [ZX% btl& Z. t 

x\ *mm<DBmiz}s^xt>, 04 (a) \zm-tmm 

mmiZVU Mi4 (d) fcS-rtMfcX-f -y*-V^* 
^Q2©S^ffiJEV2©U^#?7>7"£ft-t\ *©f 20 

[0 0 9 2] -iMB!|©ftfPi: LTH. CCfti 

4(g) tC-#«#«±Vo£/TxU 0 4 (h) IC- 
JWHSSSSSit I o&7nLX\,^ZA\ ZtibnW&lt, m 

1 (c^LfcJB 1 ©Hifc©J$£©ia&©Jg£-©iafF (HI 2 

(f ) (g) ) &nft&tt«. 

[0 0 9 3] ttz, ±IS04 (a) ~ (h) l^mL tz& 

^ofemt. m'hfffiWji&iz&^xitm a en ~ 

(n) iziji.-t&'jlcmttZ. MAimA (a) t04 30 

(n &itmLxftfrz>&iiz^ zo>m2e>mmv>mm 
<omfflBimz&-yxt>m 1 onmM&tmm, m^mm 

>X-f •y^V^jft^Qirox-l' y^V^ 
^©CSfoT, ^ >X>f y^vr^QlCDX-f y^- 

fyfv rmm^nmm toff i n— s 
KT0Ni*<s<^-5«t^^S"i(ai$n*t>wc*)-5. * 

raT0N2t±— S£ £ tt/c •? *.-t-T% 88fy3T0FF2#$S< ft 40 

4<tiiat, x^'y^>r^&^*-5«t-9(c°ia 

fWSPSn*. f L/t, £©J:3ft&ft$fB$(;:3st,vCt± % 
04 ( i ) ~ ( P ) fflte^-f 5 vn*- K<D~<5> 

-&ffiH£*J#«IJEV l&tfttB&X-f -y > ri^Q2© 

ffiiS«j£V2©t:-? u^uawjsn*. 

[0 0 9 4 ] «^T, m3<OH*fe©?f^(C-?^T|ji^-r 
*. 0 5C3:, !!! 3 ©llfflW^M£ LT©Bag[§l&©«Gg 
ft3b\ C©l2(c33^ria 1 . HI 3 , 12 

9.H10.H15.1916 tm— u&izim— n^z 50 
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[0 0 9 5] C©0 3t;:^-tlii3©ie&fe©fl2Jffi£LT© 

nmmt&izaiiz— &.m<?>mmt, 01*1*0 1 t^Lfc 

©flUSaW-e*. zcom 3 ©Hife©JgJi£©«3IIIlf&©= 

*V*--KD01. D02. &tf¥?t='>T'>-9-COl£0© 

**. r.»«a[y»TOBa>f s ^-<^# 

*§N2A> & A«=:{>:iBlja^J^£lBll&«:$t;««£S8Eil 
BfrfcJ&acLtV* trot?*<5. 5(C^L^— 
&ffl4£|ig#©1lfl?Sc£«-5o fLT, d©fSSI±gSiil!g& 
K J: ^T^&ffiltt^aj^^E 01 £»*&©•?!£.&. . 

[0 0 9 6] */c N ^©ilcfe^TIi, »83VM-? 

I-7-/XPI TO-<XfflJ{c33t>-CH<^#i^N3*<#^$ 
tlTfcO. ffi/£»-^ffiiJiS8itaj*«ffiE02(±, CWH^ 
#*gN3(cWUT^*n*, KeKr-l'^-- KD03, ¥ 

[0 0 9 7] CCD «fc ^ tc LT«|figSn-5«ag[Hll&(-3olt 
■f-SgPcDKi^^Ci. meje^tcot^^,, HI6 
(a) ~ (n) \Z7ii-t&&<T>mZl±. mz.lt9i.<»m2 
(a) ~ (n) tmCt£tlZ3MiL<0&1&t2ti&. r> 
£•3. 06 (a)~(g) (Ct±, X8SA*«EEVAC= 1 
0 0 V, ft^flwB^P omax= 2 0 0WtS3x-5lfe# 
■CO#» (VI. I Ql. V2. IQ2. II. Vo. Io) 
Wi&f^7n£*u H6 (h) ~ (n) izii^ ^gtA^« 
J±VAC= 1 0 0 V, ft/J^MI^P omin= 2 OWtS 

n«^ft-e©a6 (a) ~ (g) tftcsmnrnfttfrn 

>fVtC r = 4700 P F 
?7V7"3 Vt'>-9-CCL=0. 2 2uF 

-^ffiiJB?'J*ts=i >rv*c s = o . l « f 

-fc**Nl- 4 3 T 
-<^#^N2= 2 3 T 

[0 0 9 8] zoimtizts^x^ — fcrnomtoMft 
mz tmsm&ktitizztiztLZ. 

S&2 OrtMI^n-SCtlcJ^T, MJ>J*««JEV1S 
t/»X^ •y^>^^Q2W^S/EV20f-^ U^< 
jutffflfflznz. teis, z.z.X'<D—ft.mv>W)ftkLX, 
06(f) (m) icli. tta^'T^--KD01. D02cD^ 
l^t^*«»N2©«l*toOSIB» (-<Xffl'JT-X) RO 
©H{4t LTc7)-iXffl!|52#a/EV o©b^;u*^s$4a 
*. Sfc, 0 6 (g) (n) tc(±, KD01 
^reitnr^rf n VT-v-y-COKc^sn-SSgSt^ I o t 
LtiUl^. £©»-&©-<£ffliJ&#^/±Vo (0 6 
(f ) (m) ) (±. K 0014*4- >&<C«ffl 
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[0099] 07 t*. <Dmtii&(om&<o'am3t&<o9t 

j£*?jVrieIB&0-e**. ^©H^tet^rH 1 . IH 3. HI 
5.09.010.015.016 tm— SP^t-tilRl— 

[0 10 0] £<z>0U^-T«SJ38&kU — <XfflHt-g®'> 

^t::^)IEW^>^'-^Wl^ 7^f>ry 10 

3t^UA:«RllItti:ra»«>«««:«*. 

>-9-c s *^-ejg«an*(S«E»aiii»3&«fli*e>n 

Zfl^-Cli. 3tco0 5{^L^«aSI3fti:ig«i:*^. 
[0 10 1] d£D0 7^L^«^SSESS^I&^ 20 
©ti@8C/T^W. 0 8 (a) - (p) IC^Vf^-fflto 

jsagti. ^j^.tf$t^0 4 (a) - (p) trai;^*n^ 

SPffi^iaggtSn^. 0*0. 08 (a) - (h) IZ 
Ci. £3£A27«EEVAC= 1 0 0 V. «*ftfif«*7P oma 
x=2 0 0W£3tt**fl="C©#» (VI. I cp. IB 
1. V2. IQ2. IB2. Vo. I o) ©BrfW^fU 0 
8 ( i ) - (p ) let*. XSttA*«ffiVAC- 1 0 0 V. 
*/J\fiSr*2JP omin- 2 0Wt$tl^frT^i8 
(a) - (h) t|^uaBffl:©ftfp*^*nTV^o 
[0 1 0 2] C<7>0 8 (a) - (e) > RZfm 8 ( i ) 30 

- (n) t^$n*---5Xfflo#ffl^«ifFJSgKrt. 0 4 

(a) ~ (e) . 04 ( i ) - (n) <D*&fcl*tfH» 
S«iEVlRtf^B&X^ 'y*>^f!S?Q2(7>ffiiB«JEV2 

(Dtr-^u^^spsijsn^. 0 8 (g) 

(h) . RUms (o) (p) KiSStt*— iMH<D«Wtt 
©ftfl^LTfcU 5t^0 6 (g) (h) . 06 (o) 

(p) l£^L/c&^£I^8l£&£o £ftCi. -&{B'J#il 
W^EIttt#l*fc««ESaia»«:**TW^iii:tJ: 40 

[0 10 3] *3&Ji(omifc<?>l&B± LT#HI:/Tn 

v^V^JR^fctzoivCtt* MOS-FET, 
GBT^SIT (»«SS#*-f ttifOflS©*? 



L,To^0^L/c»jStcpas^n^*)O-eti^<. fte 

[0 10 4] 

[0 10 5] ^LT, <IOJ:o^LT<£Wffiffi^SS$ 

±-t%tz#>iz > nxwmm(»fa±-bmbtiz>z.t\zt& 

iji>Tx^ vr>7ffl&mmTLT^fe*mwzu 

a- * * -f * > r*^ <&a**i»jt-r * zt&-?%, u 
^ni^o-ct. iHig&(D/jNS$is{tsr;{£nx 

[0 10 6] #5^07?7w:/?7>-/|n]f&£ 

u-m. miftt8b;w vf-zsirm^ 9vy~7'm^y 

Sit Ltt^<rM> @g&tD/jNMeS{bo«itf(-ti 
[0®0>ffi*ftlft0Jl] 

[0i] \ comM<oifmtLX(D^^ 

[0 2] » 1 ©3Ufe<0JglBcDX>r -y ^ > riMKIalB&Kis 

^ * ^gp^RjfF * TTs-tmm * * 

[0 3] *^Bflo^2<7)||SteO^^LT(7>X>r«y7 c > 
[0 4] S§ 2 (omfoWtMnx-t -y ^ > ^«»Isl8ft(-*J 
[0 51 *^c0^3cD^fe^ffMi:bT(7)X^»y^> 

r«»iaf&<D«^*^i-i5iife0-e*^ o 

[0 6] ^3 -y =9- >^«aglBlBfttci5 

^ S^coififf Sr ^i-»jg0 « 
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[081 mA<o^<»&m<DX4v*>7mm»izi5 
a sspoimf z 7T<twa&m x & * 
[09] wmffitLxox-c v*>rwMmtiKDmai 

[mi o] ftn&ffltLx<Dxjv*>7wm®$&(Dm 

[011] b 7 >XO«SE*^-rBrB0 

[012] *BS-Y >X^ + M/-M^if^O«- 

[0i3]0io a i i t^-rx-f -V 9- yrnwM 
[0 1 4] 0 1 ost/a i nc^-r^>r»y^>r«a8ii 

[0i 5] ffirfflibLXiDxjvr^irmm&o. 
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[0 1 6] ffifffli tLX<DX4v*>7WHmtk<D. 
[01 7] 0 1 5MH1 «y^>^«88ia 

[01 si 01 sRzfmi «y^v^«sia 
io lMAie, i o vf->mBtm* i i fss0 

12 mi Kv^rdlgS. 1 3 
gfc. 14 SB 2 K7>f -Tlaltt^ 2 0, 2 OA T ^ -r -r 
-/?7>7'[HS&. 4 0 -7*b#7"v.Ql y^VX 
4>»*>7*^ Q3 SftXfyfV^lf, PIT 
««3 h v C r > 

C2 -^fflM?i|««3VT f >-9-. Cs 
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